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When the Californian personal genomics company 23andMe stopped disclosing health-related genetic risk information to new customers last December, a chapter in the history of personal genomics came to an end: 23andMe had been one of the last-and certainly the most prominent-companies still offering health-related genetic risk information direct-to-consumer. A few weeks earlier, the company had been ordered by the U.S. Food and Drug Administration (FDA) to halt operations until they could provide evidence of the validity of their claims to health benefits [1] , and a class action lawsuit against the company had been filed: the plaintiffs alleged that the company was misleadingly advertising that their test results were useful for medical decision making [2] .
Recent developments around 23andMe have inspired numerous critiques and commentaries in journals, blogs, and newspapers. Some authors have expressed their concerns about these developments and argued that the FDA overstepped their remit; others have applauded the effort to discipline a company that had gone too far: the main bone of contention was that 23andMe had been giving customers genetic risk information without clear evidence of clinical validity or clinical utility, and without involving customers' physicians. This, many commentators felt, had put their customers in danger.
But 23andMe had also disrupted things in a different sense, and this aspect has received little attention in the debate: 23andMe experimented with participatory medicine. Not only did the company give customers direct access to interpreted and raw genetic data on their genetic ''risk'' of being affected by a wide range of diseases, traits, and characteristics relevant to drug metabolism, but they also encouraged their customers to fill in surveys, upload information on phenotypes and lifestyle, and to suggest new research questions and projects. Compared to other genetic testing services, 23andMe was a more participatory endeavour-albeit one that has always also had clear commercial interests. The fact that the company, despite their strong rhetoric of participation and community, had filed for patents on discoveries made on the basis of their customers' data, for example, had led to a number of hiccups in previous months [3, 4] .
This tension between the rhetoric of patient empowerment on the one hand, and the vested interests of powerful commercial actors on the other, is emblematic for the current situation of participatory medicine. Many of the references to participatory medicine in scholarly journals, mass media, and in the blogosphere at the moment use the language of participation to celebrate instances or visions of patient ''empowerment.'' Gilles Frydman and colleagues, for example, define participatory medicine as ''a movement in which networked patients shift from being mere passengers to responsible drivers of their health, and in which providers encourage and value them as full partners'' [5] . In this vision, the primary agency lies, however, still with traditional experts, who ''encourage and value'' patients as ''full partners''; this means that for patients to be fully ''empowered'' they need to be encouraged and valued by others first. Also, the car metaphor is instructive: it is true that drivers are in charge of operating the car, but they are not always the ones who decide where to go. Moreover, they can only operate the car if they have enough money to get ahold of a car in the first place, and to pay for fuel.
A better picture of ''genuine'' participatory medicine-namely one that entails a genuine shift of power from traditional experts to patients and their families and friends-would include a system of roads that allows the people in different vehicles to go wherever they want to go; some vehicles are makeshift bikes while others are buses, or high-end sports cars. People can decide what vehicle to use, if any; they can decide whether they build it themselves, rent, or share it, and they are free in their choice of travel partners. The fact that people's freedoms are inevitably limited by the means and resources available to them merits a discussion in its own right. The key point here, however, is that genuine patient ''empowerment'' requires, first, the provision of publicly funded and regulated infrastructures that de facto enable choice, and that enable access to appropriate care (to stick with the car metaphor, the provision of a road system), and second, recognition that the decision not to drive a car is also an expression of a person's autonomy. The opportunity for participation must not become a duty. And while misdirected precaution often has unintended negative consequences [6] [7] [8] , a certain level of regulation is necessary for participatory medicine to function.
It is not a requirement for genuine participatory medicine, however, that medical professionals ''encourage'' this participation. While many ethicists, clinicians, and regulatory agencies are still busy deliberating whether or not participatory medicine is worthy of their support, and discussing how patients can be protected in areas where they are seen as lacking sufficient competence or understanding, some people have already set up their own tools and infrastructures. The web-based platform CureTogether (curetogether.-com), for example, was founded by two pioneers of the self-tracking movement, Alexandra Carmichael and Daniel Reda, in 2008. On this platform, users quantify and share information about the nature and severity of symptoms, as well as treatment responses. The site then aggregates and analyses (anonymised) data so that users can see what treatments work for people with similar symptoms, comorbidities, or demographic parameters [9] . The platform was acquired by 23andMe in 2012 with the idea that people would upload their genome data to the CureTogether platform and use these as additional parameters to find patients who are similar to them. Given that 23andMe is now in the process of redefining its business model and mission, this plan is unlikely to go ahead. What this example illustrates, however, is that if public actors in the health domain ignore citizen-led platforms because they view them as elitist or ethically problematic (or both), commercial companies may acquire them [10] . The failure of public actors to provide support to, or take co-ownership of, citizen-led initiatives is a missed opportunity to ensure that they are run in a responsible and accountable manner.
What also becomes clear from these examples is that there is not one participatory medicine that universally empowers patients. While participation often does increase the agency of people in meaningful ways, it could also serve as an excuse to devolve responsibilities and costs to individuals. The ''big society'' vision of some political parties is an example: citizens who help themselves and others because national and local governments have stopped providing infrastructures are applauded for being active participants in society, while those who are not strong enough to help themselves can be dismissed as unwilling. Moreover, it is possible that patients make contributions-in terms of time, data, or information-that other entities will profit from, without receiving any share in these profits, also under the label of ''participatory medicine'' or patient ''empowerment''; this is what led to the ''patent crisis'' around 23an-dMe [3, 4] . Thus, we need to take a close look at how power and agency are distributed in a specific context or account of participatory medicine: Who decides what will be done? Who will benefit from the process, and in what ways? Can people opt out, and if so, at what costs [11, 12] ? What research ethics requirements should be met when studies or trials are carried out outside of traditional infrastructures, especially when they are led by patients [13] ? With regard to web-based tools used in participatory medicine platforms specifically, the need to address new challenges pertaining to data protection is also particularly pressing [14] [15] [16] .
There is a growing number of truly exciting initiatives that have already started to make medicine more participatory, in the deep meaning of the word: they increase the space within which patients and their families and friends can make decisions that are meaningful to them, embedded in infrastructures that are socially just and represent the broadest of interests. They do this by improving medical literacy, by enabling patients to engage with data and information that are relevant to them, to connect with others who may have relevant experience or expertise, or by facilitating mutual support. They refrain from prejudicing what kinds of data, information, or practices will be useful to patients, but they allow people to decide for themselves (with the help of others, if they so desire). And they are very transparent about their commercial stakes and interests, as well as about how data obtained from patients will be stored, processed, and utilised [11] . Such initiatives deserve the support of public actors; it is not sufficient to assume that the powers of ''the web'' will facilitate true participatory medicine. Such support would also mean that funding programmes for research and innovation channel resources into initiatives fostering and facilitating participation.
